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Disclaimers

«Except for any statutes or regulations cited, the contents of this presentation do not
have the force and effect of law and are not meant to bind the States or the publicin
any way. This presentation is intended only to provide information regarding existing

requirements under the law or agency policies.

«The U.S. Government does not endorse products or manufacturers. Trademarks or
manufacturers’ names appear in this presentation only because they are considered
essential to the objective of the presentation. They are included for informational
purposes only and are not intended to reflect a preference, approval, or endorsement

of any one product or entity.

«All traffic control devices installed by an agency must be compliant with FHWA'’s
Manual on Traffic Control Devices (MUTCD). For certain treatments which are not
MUTCD-compliant, an agency may request an experimentation waiver from FHWA to
allow its installation. Only after this waiver is obtained should a non-compliant
treatment be installed. For full information on the experimentation waiver request
process, please refer to the relevant page on the MUTCD website here

(https://mutcd.fhwa.dot.gov/condexper.htm).



https://mutcd.fhwa.dot.gov/condexper.htm
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History of the Proven Safety

Countermeasure initiative (PSCi)
« Version 1 debuted in 2008

* Envisioned as a means to boost systemic implementation
e Debuted with 9 “proven safety countermeasures”

« Version 2 released in 2012
 Made updates and added five new countermeasures for a
total of 14
<« Version 3 released in 2017
* Added six new countermeasures for a total of 20 MAKING OUR gggmrmm
* Developed informational one-pagers and a booklet ROADS SAFER o

« \ersion 4 released in 2021

* Added eight new countermeasures and updated one for a
total of 28

* Enhanced functionality of webpages and updated all one-
pagers Source: FHWA
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|dentifying and Selecting PSCs

Proven =

«Comprehensive literature and
Clearinghouse review

«Effectiveness in reducing fatalities and
serious injuries
«Supported by data and research
* High-quality Crash Modification
Factors (CMFs) - 4 and 5 stars
* Extensively studied and documented

WHAT IS A CRASH MODIFICATION
FACTOR (CMF)?

A CMEF is an estimate used to
quantify the change in crashes
expected after the implementation
of a countermeasure and whether it
will result in a decrease in crashes
(CMF below 1.0), an increase in
crashes (CMF over 1.0), or no
change in crashes (CMF of 1.0).

Example
CMF = 0.8 or 20% reduction in crashes

CMF = 1.07 or 7% increase in crashes
5



PSCs - Recognized and Supported

'3 U.S. Department of Transportation ABOUTDOT ~  PRIORITIES ~ CONNECT~ Q

National Roadway Safety Strategy Safer Roads

<« SME input

Call to Action > Design roadway environments to mitigate human mistakes and account for injury

tolerances, to encourage safer behaviors, and to facilitate safe travel by the most
Implementing NRSS

* Leading national
implementation s

Overview

* Peer Exchanges

Safer Speeds

d an initiative to develop a growing collection of

Target

reduce fatalities and yus injuries on our Matic

Safer Roads

Update and lead the implementation of a robust, multimodal
speed management program through new guides and close
partnerships with stakeholders.

safer Vehicles Transportation a

e Technical Assistance et o T

and county roads, from signa
Post-Crash Care Develop and improve the information available for setting

L] L]
* Committ dC I d '
) o roven Safety Countermeasures speed limits through Proven Safety Countermeasures and
O I e e a n 0 u n C I How does safety impact U.S. y the Manual of Uniform Traffic Control Devices, providing a

DOT's work in other priority on of co range of methodologies depending on the context of the

l I l areas? roz erious injuries on y roadway. Clarify the applicability and correct use of key
I n VO I Ve e n t criteria used in setting speed limits such as the 85th FHWA  Guidance 2024

FHWA  Program
NHTSA  Oversight

ays to less

ed crossings to horiz ng in betwe

1tal curves, and every

ation's high
Four sample countermeasures improve pedestrian, cyclist, and rural roadway safety: percentile. Provide technical assistance to all sizes of
Related Links communities to determine appropriate speed limit setting,

Crosswalk Visibility Enhancements considering external assistance from leading practitioners
. - | and research organizations.

<« NTSB Recommendations '
<« NRSS Action Items
<« Stakeholder input

Revise FHWA guidance and regulations to take into account
the safety of all users by encouraging the setting of context-
appropriate speed limits and creating roadways that help to
Medians and Pedestrian Refuge Islanc | “self-enforce” speed limits. Provide noteworthy practices for
. .. | re-engineering roads to slow down vehicles rather than
relying primarily on enforcement to manage speeding.
Promate speed safety cameras as a proven safety
countermeasure.

FHWA  Guidance 2024

ns and p an refuge islands can reduce pe [

Make funds available to communities through discretionary
grant programs such as the Safe Streets and Roads for All

) hiesupto 48 percen | program, and through behavioral safety programs to study FHWA  Program 2024
4 CO m I e m e nt N H TSA S and pilot automated or enforcement strategies focused on NHTSA  Qversight
speeding that are designed to ensure their equitable
application.

Countermeasures that Work

Source: USDOT

can reduce head-on fatal and injury crashes by as much as 64 p

-lane r roads.




Potential for Widespread Deployment

<« Over 15 million intersections

< 300,000 are signalized

< Only 10,000 roundabouts

< Up to 82% reduction in fatal and
injury crashes

« 25 states and D.C have state law or
city ordinance permitting SSCs

< 19,000 school districts (over 129,000
schools) in the US

< Only 220 individual communities with
SSC programs

< Up to 37% reduction in fatal crashes

<« 2,850,000 miles of paved roadways

< Only 600 miles of separated bike lanes

-« Converting traditional bike lane to
separated bike lane - up to 53%
reduction in bicycle/vehicle crashes

< Over 35,000 projects awarded from
BIL

<« 29 State DOTs conduct only 1-10
RSAs per year, 6 State DOTs do not
conduct RSAs

< Up to 60% reduction in total crashes

< Over 10 million curves on 2-lane roads

« 21 states with 10 or fewer HFST
locations

< Only 3 states with CPFM programs

< Up to 48% reduction in injury crashes




PSCs Support the Safe System Approach

Safe Road

Vehicles

THE
SAFE SYSTEM
APPROACH

ONsBILITY IS SHP
Source: FHWA LT

The “Swiss Cheese Model” of redundancy

creates layers of protection
( ( “
(
: ¢
( Safe road
@@ users
Safe vehicles

Safe speeds

Safe roads

Post-crash care
Adapted from James Reason’s model for analyzing accident causation

https://royalsocietypublishing.org/doi/10.1098/rstb.1990.0090



PSC Summary Table Information

« Safe System Roadway Design Hierarchy Alignment

* Remove Severe Conflicts - Eliminating specific high-risk conditions, such as separating road users moving
at different speeds or different directions in space to minimize conflicts.

* Reduce Vehicle Speeds - Implementing design features and speed management strategies to reduce
vehicle speeds; effectively reduces the kinetic energy involved in a crash should it occur.

* Manage Conflicts in Time - Separating the users in time using traffic control devices, such as traffic signals
or hybrid beacons, to minimize vehicle conflicts with vulnerable road users.

* Increase Attentiveness and Awareness - Alerting roadway users to certain types of conflicts so that
appropriate action can be taken.

« Cost Ranges
* Low-cost (L) — up to $5,000 per mile or per curve/location.
* Medium-cost (M) — $5,000 to $50,000 per mile or per curve/location
* High-cost (H) — More than $50,000 per mile or per curve/location.

<« Crash Reduction
* Low (L) = greater than 0% and less than 25% reduction.
* Medium (M) = greater than 25% and less than 50% reduction.
* High (H) = greater than 50% reduction.

« Typical Service Life

* “the number of years in which the countermeasure is expected to have a noticeable and quantifiable
effect on the crash occurrence at the site.” (HSM)

* See FHWA Countermeasure Service Life Guide

SAFE SYSTEM
ROADWAY DESIGN
HIERARCHY

REMOVE SEVERE
CONFLICTS

REDUCE VEHICLE
2  SPEEDS

TIER | MANAGE CONFLICTS
IN TIME

TER | yNCREASE ATTENTIVENESS
4 ' AnD aAwnRENESS

} A

Source: FHWA 9



PSCs — Speed Management

SPEED
LIMIT

? Appropriate Speed Limits for All Road Users

€|E Speed Safety Cameras (SSC)

Variable Speed Limits (VSL)




Appropriate Speed Limits
for All Road Users




Appropriate Speed Limits for All Road Users

«Setting appropriate speed limits
and achieving safe speeds can
reduce the risks for all road Hit by a vehicle Hit by a vehicle Hit by a vehicle

traveling at traveling at traveling at
users. 2 3
«|nappropriate speed in urban
settings can be deadly for MPH e
vulnerable road users who IIIIITYYT EITYIEEET L
frequently share space with o urce: FHUA
vehicles.

MPH MPH

S0% risk of death

12



Appropriate Speed Limits for All Road Users

<«Applications
* Legislative Statutory Speed Limits

* Non-Statutory Speed Limits / Speed Zones
* MUTCD
e Speed Limit Setting Handbook (end of 2024)
e Expert Systems Tools
 Safe System Approach / Injury Minimization

«LConsiderations

* Target Speed
e Range of factors

* Speed limit setting to be used with other speed
management strategies

- Manual on

Uniform Traffic

i Control Devices

for Streets and Highways

e safe System Approach for
Speed Management

Source: FHWA, TRB

13



Effectiveness

«City of Seattle implemented 20 mph speed limits on
all non-arterial streets and 25 mph for over 400 miles
of arterial streets — 26% reduction in fatal crashes

«Setting a lower speed limit and other speed
management strategies - up to 40% reduction for
fatal and injury crashes (CMF ID 10249)

[SCHOOL]J=

W B LIMIT |

rrrr

. T 21 STy T
"R Baal Th oL e N

Source: FHWA
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Speed Safety Cameras




Speed Safety Cameras (SSC)

«Applications
* Fixed units
* Mobile units
* Point to Point (average speed) units

«LConsiderations

e Conduct legal and policy review
to determine if SSCs are authorized within
a jurisdiction

e Public trust is essential

* On-going evaluation of safety effectiveness
and public acceptance

Speed Safety Camera
Program Planning and
Operations Guide

mmmmmmmm

Source: FHWA
16



Effectiveness

<« Fixed-point units:

* Up to 54% reduction for all crashes
(CMF ID 2915)

* Up to 47% reduction for injury crashes
(CMF ID 2921)

* 63% reduction in speeding during school hours
(New York City)

<« Point to Point (P2P) units:

* Up to 37% reduction for fatal and injury crashes
(CMF ID 7718)

« Mobile units:

* Up to 20% reduction for fatal and injury crashes
(CMF ID 7582)

Source: Vision Zero Network

17



Opportunity for Widespread Deployment

25 states and D.C have
state law or city ordinance .
permitting SSCs

Number of U.S. Communities Using Speed Safety Cameras

g

g

19,000 school districts
(over 129,000 schools) in

8

Communities

the US
20
o-* .
iéj Only 220 individual FELPEFLES TS PELS R LTSS L
_. . o Year
communities with SSC Source: FHWA

TRAFFIC LAWS
PHOTO ENFORCED | Programs
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Case Studies and Resources

«Case Studies ~y

* Pennsylvania Automated Work Zone Speed
Enforcement
* Reduced average speeds by 2-8 mph
* Reduced crashes by 15-50 percent

* Maryland SafeZones

* 90 percent decrease in vehicles traveling 12-mph over the
work zone speed limit

* Reduced work zone crashes by 34 percent

<«Resources
e USDOT Speed Safety Camera Operational Guide
* Speed Safety Cameras in School Zones video

Source: Maryland SafeZones 19


https://highways.dot.gov/sites/fhwa.dot.gov/files/Speed%20Safety%20Camera%20Program%20Planning%20and%20Operations%20Guide%202023.pdf
https://www.youtube.com/watch?v=bRld_ypTqxA

Variable Speed Limits




Variable Speed Limits (VSL)

<« Applications

WORK
ZONES INCLEMENT
WEATHER
CONGESTION INCIDENTS

<«Considerations
 Particularly effective on:
e Urban and rural freeways
* High-speed arterials > 40 mph

Source: Ohio DOT

TP



Opportunity for Widespread Deployment

<22 States use variable speed limits for
either weather or congestion or both.

<441 fatal motor vehicle crashes in 2021
had a related crash factor of
“recent/previous crash scene nearby,”
indicating a potential secondary crash.

«The likelihood of a secondary crash
increases by 2.8% for each minute the
primary incident continues to be a hazard.

Source: Google Maps



Case Studies and Resources

<« Case Studies SREED] SETOPRED LIMIT
* Pennsylvania Transform76 — several videos have been =g
developed to explain the benefits of VSLs 70 oo 7§
* Minnesota — 7 percent increase in throughput and 25-35 & \J
percent decrease in speed variance from VSL CD[D ?“*“'
implementation 19 37
* Ohio —35% percent reduction in crashes along a segment
on 1-90 in Lake Cou nty TOTAL CRASHES REDUCED BY 35%
<Resources SPEED| Jorr2023
* Guidelines for the Use of Variable Speed Limit Systems in m =i 49
Wet Weather 7 [ ] ® TOTALC;A;HES
y ; E:
e Svynthesis of Variable Speed Limit Signs lem 9@,4(
 Rural Intelligent Transportation Systems Toolkit — VSL 8 ““21

Source: Ohio DOT
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https://transform76.com/smart-corridor-initiatives/variable-speed-limits/
https://highways.dot.gov/sites/fhwa.dot.gov/files/2022-06/fhwasa12022.pdf
https://highways.dot.gov/sites/fhwa.dot.gov/files/2022-06/fhwasa12022.pdf
https://ops.fhwa.dot.gov/publications/fhwahop17003/fhwahop17003.pdf
https://ruralsafetycenter.org/wp-content/uploads/2022/08/TM2_Updated2022_508.pdf

PSCs — Pedestrian/Bicyclist

‘D Bicycle Lanes

"W Crosswalk Visibility

A8Y Enhancements
E' Leading Pedestrian Interval

A Medians and Pedestrian Refuge
Islands in Urban and Suburban

Areas

Pedestrian Hybrid Beacons

@

A AT

I\

®

&

Rectangular Rapid Flashing
Beacons (RRFB)

Road Diets (Roadway
Reconfiguration)

Walkways
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Bicycle Lanes
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Bicycle Lanes

<Can be included on new or existing roadways

«Lane design should consider

e Roadway characteristics (number of lanes,
volumes, speed, presence of transit)

* User needs (ridership, bicycle and micromobility
types)
e Land-use context (adjacent land use, types and

intensity of conflicting uses, demands for curb
access)

«Consider separated lanes using vertical
elements (i.e. flexible delineator posts, curbs,
vegetation) on higher volume and speed
roadways

Source: City of Chicago

26



Effectiveness

< Up to 53% reduction in bicycle vehicle crashes
when converting traditional or flush buffered
bicycle lanes to a Separated Bicycle Lane with
flexible delineator posts (CMF ID 11296)
<« Bike Lane Additions
* Up to 49% reduction in total crashes on
urban 4-lane undivided collectors and local

roads (CMF ID 10738)
* Up to 30% reduction in total crashes on

urban 2-lane undivided collectors and local > ,
roads (CMF ID 10742) Source: FHWA

.......
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Opportunity for Widespread Deployment

Pedalcyclist Fatalities by Year

1000 948 966
829 853 ggg 871 859 +32%

800

600

2,850,000 miles of paved  «
roadways in the US,
only 600 miles of

separated bike lanes Mm M%

Shared-Use Path Side Path Separated Bike Lane

0

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

\H

ource: FHWA
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Case Studies and Resources

LCase Studies

* New York City — evaluation of 150 miles of bike lanes
* Reduced Fatalities and Serious Injuries by 18%
* Reduced bicycling risk by 32% g e Bicyclist injuries per mile
* Increased ridership by over 50% teyetst Risie =

* Colorado — Eagle Valley Trail consists of over 60 miles of paved
pathways

<{Resources

* Bicycle and Pedestrian Planning, Program, and Project
Development Guidance

e Bikeway Selection Guide

» BIKESAFE — Bicycle Safety Guide and Countermeasure Selection
System

e Pedestrian and Bicyclist Road Safety Audit (RSA) Guide and Prompt

Estimated bicyclist volume

Lists
e Primer on Safe System Approach for Pedestrians and Bicyclists
* Small Town and Rural Multimodal Networks

Source: NYC DOT

29


https://www.fhwa.dot.gov/environment/bicycle_pedestrian/guidance/guidance_2023.pdf
https://www.fhwa.dot.gov/environment/bicycle_pedestrian/guidance/guidance_2023.pdf
https://highways.dot.gov/sites/fhwa.dot.gov/files/2022-07/fhwasa18077.pdf
http://www.pedbikesafe.org/bikesafe/
https://highways.dot.gov/sites/fhwa.dot.gov/files/2022-08/fhwasa20042.pdf
https://highways.dot.gov/sites/fhwa.dot.gov/files/2022-08/fhwasa20042.pdf
https://highways.dot.gov/sites/fhwa.dot.gov/files/2022-06/fhwasa21065.pdf
https://www.fhwa.dot.gov/environment/bicycle_pedestrian/publications/small_towns/fhwahep17024_lg.pdf

Crosswalk Visibility
Enhancements




Crosswalk Visibility Enhancements

<«Improved intersection lighting
* Place luminaires in forward locations

«High visibility crosswalks
e Consider at all midblock and uncontrolled crossings
e Use inlay or thermoplastic tape (instead of paint or
brick)
<Advance Yield or Stop signage and markings
e 20-50 feet in advance of marked crosswalk
» Stop bar or Yield markings
* Better sight lines to reduces multi-threat crashes

<«See MUTCD for information on crosswalk
markings (Chapter 3C) and in-street signing
(Sections 2B.19 and 2B.20)

«Table 1 of Guide for Improving Pedestrian Safety . 3
at Uncontrolled Crossing Locations Source: FHWA 31

W11-2, W16-7P



https://mutcd.fhwa.dot.gov/pdfs/11th_Edition/part3.pdf
https://mutcd.fhwa.dot.gov/pdfs/11th_Edition/Chapter2b.pdf

Effectiveness

<« Intersection lighting
* Up to 42% reduction in pedestrian
crashes (CMF ID 436)
<« High-visibility crosswalks
* Up to 40% reduction in pedestrian
injury crashes (CMF ID 4123)

< Advance yield or stop markings and
signs
* Up to 25% reduction in pedestrian
injury crashes (CMF ID 9017)

Source: FHWA

32



Opportunity for Widespread Deployment

Nighttime fatality rate on the Nation’s
roadways is three times higher than the
daytime rate, and 76 percent of pedestrian
fatalities occur at night.

8.3% of occupied housing units have no
vehicles.

There are approximately 19,000 school
districts (about 129,000 schools) in the U.S.

Source: Peter Eun

33



Case Studies and Resources

L Case Studies

* Flint Hills MPO (KS) — modified crosswalks with a
multitude of quick-build techniques and
demonstrations (e.g. curb extensions and
pedestrian islands)

e Clark County (WA) — developed Crossing
Treatment Decision Trees, Selection Tables, and

Toolbox Cut Sheets
4 Re SO u rce S — );a: CROSSING TREATMENTS AT UNCONTROLLED LOCATIONS
» Pedestrian Lighting Primer oo
e EDC Nighttime Visibility for Safety initiative -
e Safe Transportation for Every Pedestrian (STEP) — o

Crosswalk Visibility Enhancements Tech Sheet

e STEP Educational Video

e Guide for Improving Pedestrian Safety at
Uncontrolled Crossing Locations

Source: Clark Cdunty (WA) 34


https://highways.dot.gov/sites/fhwa.dot.gov/files/2022-09/Pedestrian_Lighting_Primer_Final.pdf
https://www.fhwa.dot.gov/innovation/everydaycounts/edc_7/nighttime_visibility.cfm
https://highways.dot.gov/sites/fhwa.dot.gov/files/2022-06/techSheet_VizEnhancemt2018.pdf
https://highways.dot.gov/sites/fhwa.dot.gov/files/2022-06/techSheet_VizEnhancemt2018.pdf
https://youtu.be/IzGj3UWB83M
https://highways.dot.gov/sites/fhwa.dot.gov/files/2022-07/STEP_Guide_for_Improving_Ped_Safety_at_Unsig_Loc_3-2018_07_17-508compliant.pdf
https://highways.dot.gov/sites/fhwa.dot.gov/files/2022-07/STEP_Guide_for_Improving_Ped_Safety_at_Unsig_Loc_3-2018_07_17-508compliant.pdf

Leading Pedestrian
Interval




Leading Pedestrian Interval (LPI)

<Provides pedestrians 3-7 second head start in crosswalk
<«Reduce conflicts between pedestrians and vehicles
<Improve visibility of pedestrians in the crosswalk
«Increased likelihood of driver yielding

<«Enhanced safety for slower moving pedestrians

<Agencies that prioritize intersections, consider the following
factors:

* Crash history

* Pedestrian crossing volumes

* Vulnerable populations

* One-way streets or at T-intersections

* Intersection Visibility | Source: FHWA

<«Very low cost — only require adjustments to the signal
«MUTCD Section 41.06

36


https://mutcd.fhwa.dot.gov/pdfs/11th_Edition/part4.pdf?_gl=1*1y22c5k*_ga*MjAxMDc3NjExOC4xNjc3MDg4ODQ4*_ga_VW1SFWJKBB*MTcxMjg0MjMyMC4xNjguMS4xNzEyODQzNDUxLjAuMC4w

Effectiveness

<«Up to 13% reduction in
pedestrian-vehicle

crashes at intersections
(CMF ID 9918)

37

Source: FHWA



Opportunity for Widespread Deployment

:B; There are approximately 300,000 traffic signals
¥ intheU.S.

H E 84% of pedestrian fatalities in 2021 occurred in
urban areas.

+ 23% of pedestrian fatalities in 2021 occurred at
intersections.

Source: FHWA
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Case Studies and Resources

«Case Studies
 City of Austin (TX) — implemented LPIs at 110 of 135 downtown
signalized intersections
* Level of effort (12 person-hours)

. SurveY 87% felt safer crossing at an intersection with an LPI, 60%
more likely to use a crosswalk knowing it has an LPI

e Seattle DOT SWA) olicy requires evaluation of LPI for all new
signals and all signal maintenance

* Installed 527 LPIs (50% of traffic signals citywide as of 1/1/23)

* 48% reduction in pedestrian turning collisions and 34% reduction in
fatal and serious injury pedestrian collisions

«Resources
e Safe Transportation for Every Pedestrian (STEP) — LPI Tech Sheet

STEP Educational Video

PEDSAFE — LPI

NACTO Urban Street Design Guide
Caltrans — Implementation Guidelines

Source: Seattle DOT

39


https://highways.dot.gov/sites/fhwa.dot.gov/files/2022-06/fhwasa19040.pdf
https://youtu.be/BWzUkpgngGo
https://nacto.org/publication/urban-street-design-guide/intersection-design-elements/traffic-signals/leading-pedestrian-interval/
https://dot.ca.gov/-/media/dot-media/programs/safety-programs/documents/policy/21-01-lpi-guidance-and-memo-090221-a11y.pdf

PSCs — Intersection

Backplates with Retroreflective
Borders

Systemic Application of Multiple
Low-Cost Countermeasures at
5 Stop-Controlled Intersections

Yellow Change Intervals

Intersections

Roundabouts

[ ]
®
@ Reduced Left-Turn Conflict

40


https://safety.fhwa.dot.gov/provencountermeasures/yellow_xhg_intervals/
https://safety.fhwa.dot.gov/provencountermeasures/blackplate/
https://safety.fhwa.dot.gov/provencountermeasures/roundabouts/

Backplates with
Retroreflective Borders




Backplates with Retroreflective Borders

«Improve visibility of the illuminated face of the
signal via a controlled-contrast background

«1- to 3-inch yellow retroreflective border

«Benefits during both daytime and nighttime, and
during power outages

<Consider additional wind load when designing and
evaluating signal supports

<«Very low cost
<«Adopt as standard treatment

Signal Backplate

Source: FHWA 42



Effectiveness

<«Up to 15% reduction in total
crashes (CMF ID 1410)

Source: VDOT
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Opportunity for Widespread Deployment

«There are 200,000 red-light running crashes per year.

<10 to 15 minutes for installation per backplate.

<« As of 2014, more than half of State
highway agencies had a policy,
—| specification, or standard for implementing
—'  backplates with retroreflective borders.

<« Backplates should be considered for all
roads with speeds 40 mph and up based
W\ on engineering judgement to
accommodate aging population and help
promote signal visibility.

Source: Nevada DOT
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Case Studies and Resources

«Case Studies

» City of Nashua (NH) — project to upgrade 68 intersections

. ﬁ-ingh strip of yellow reflective tape on approximately 400 signal
eads

* 13% reduction in total crashes due to retroreflective backplates,
improved intersection levels of service

e Kentucky Transportation Cabinet (KYTC) — project to upgrade
30 signalized intersections

* 44% reduction in angle crashes
* 10% reduction in rear-end crashes
e South Carolina DOT — evaluation of 3 intersections
* 28% reduction in total crashes
* 36% reduction in injury crashes

* 49%reduction in late-night/early morning crashes after the
installation

<{Resources
 Technical Summary: Backplates with Retroreflective Borders

Source: South Carolina DOT
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https://rosap.ntl.bts.gov/view/dot/42807

Reduced Left-Turn
Conflict Intersections




Reduced Left-Turn Conflict Intersections
Restricted Crossing U-Turn (RCUT)

<Also known as J-Turn, Superstreet, or
Reduced Conflict Intersection

<«Modifies left turn and through

L Cross street through traffic tums right

movements from cross streets By, eetunaRR
<Minor road traffic makes right turn W 2 o Wi ) E
followed by a U-turn at a designated = -—----- ol e e R R R
M Anterial traffic no different than K @ r 0 g ¢3
location s |
must tum right through traffic makes a

U-tum in the wide median

<«Adaptable and less costly than an

i nte rc h an ge Example of a Restricted Crossing U-Turn (RCUT) intersection.
Source: FHWA

<«30% increase in throughput and 40%
reduction in intersection travel time

47



Reduced Left-Turn Conflict Intersections

Median U-Turn (MUT)

<«Also known as Indirect Left or
Michigan Left Intersection

<«Modifies left turn from major

approaChes Indirect left tums are made by first tuming right Jﬂ
and then making a U-turn in the wide median
<Major road traffic proceeds through <
the main intersection, makes a U- Vs
turn a short distance downstream, ' - - -~ - ——
followed by a right turn at the main o e

intersection

«U-turns can also be used for
modifying the cross-street left turns, example of a Median U-Turn (MUT) intersection.
similar to the RCUT >ource: FRWA
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Effectiveness

«Two-way Stop-Controlled to RCUT
* Up to 54% reduction in fatal and injury crashes (CMF ID 5556)

«Signalized Intersection to Signalized RCUT
* Up to 22% reduction in fatal and injury crashes (CMF ID 9985)

<«Unsignalized Intersection to Unsignalized RCUT
* Up to 63% reduction in fatal and injury crashes (CMF ID 4884)

L Median U-turn

* Up to 30% reduction in intersection-related injury crash rate
(CMF ID 10867)

Source: FHWA

49



Opportunity for Widespread Deployment

<450 percent of fatal crashes at intersections are
angle crashes.

<No evidence of declining sales at surrounding
businesses from installing RCUTs (based on a
Louisiana study).

«North Carolina is leading the nation with > 100
RCUTs.

<«Michigan has over 425 miles with > 700 directional
crossovers on the State highway system. Source: North Carolina DOT
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Case Studies and Resources

«Case Studies
* Maryland SHA — installed six RCUTS along US 15

* 4-lane divided highway, several minor road intersections
* 40% reduction in injury crashes
e 70% reduction in fatal crashes

e Indiana DOT — evaluated seven Reduced Left-Turn
Conflict Intersections

* 81% reduction in fatal and injury crashes

<{Resources

e FHWA Reduced Left—Turn Conflict Intersections
Webpage

e RCUT Informational Guide
e MUT Informational Guide

Source: Indiana DOT
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https://highways.dot.gov/safety/intersection-safety/intersection-types/reduced-left-turn-conflict-intersections
https://highways.dot.gov/safety/intersection-safety/intersection-types/reduced-left-turn-conflict-intersections
https://highways.dot.gov/sites/fhwa.dot.gov/files/2022-06/fhwasa14070.pdf
https://highways.dot.gov/sites/fhwa.dot.gov/files/2022-06/fhwasa14069.pdf

Systemic Application of
Multiple Low-Cost
Countermeasures at Stop-
Controlled Intersections




Systemic Application of Multiple Low-Cost

Countermeasures at Stop-Controlled Intersections

«Increase driver awareness and recognition of
intersections and potential conflicts

40n the Through Approach
* Doubled-up (left and right) signs

* Oversized advance intersection warning signs with supplemental
street name plaques

* Flashing beacons
* Retroreflective sheeting on sign posts
* Enhanced pavement markings

40n the Stop Approach
* Doubled-up (left and right) signs
* Oversized advance “Stop Ahead” intersection warning signs
* Flashing beacons
» Retroreflective sheeting on sign posts
* Properly placed stop bar
 Sight distance improvements
* Double arrow warning sign at stem of T-intersections
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Effectiveness

<«Up to 10% reduction of fatal and injury crashes
at all locations/types/areas (CMF ID 8867)

<«Up to 15% reduction of nighttime crashes at all
locations/types/areas (CMF ID 8870)

«Up to 27% reduction of fatal and injury crashes
at rural intersections (CMF ID 8874)

<«Up to 19% reduction of fatal and injury crashes
at 2-lane by 2-lane intersections (CMF ID 8893)

<«Low-cost — Average B/C ratio 12:1
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Opportunity for Widespread Deployment

<25% of all traffic fatalities and 50% of
all injuries occur at intersections.

<«Roughly 68% of total intersection
fatalities occur at unsignalized
intersections (including over 1,000
pedestrian fatalities).

\\‘ \W,&a
Source: FHWA
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Case Studies and Resources

«Case Studies

* Louisiana DOTD — installed low-cost safety treatments at
89 stop-controlled intersections

* 56% reduction of fatal and injury crashes at 3-legged
intersections

* 64% reduction of fatal and injury crashes at 4-legged
intersections

* South Carolina DOT - systemic implementation of low-
cost countermeasures at stop-controlled intersections

* 27% reduction of fatal and injury crashes
e 25% reduction of total crashes at rural intersections

<{Resources
e FHWA Stop-Controlled Intersections Webpage

* Technical Summary: Systemic Application of Multiple
Low-Cost Countermeasures tor Stop-Controlled
Intersections
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https://highways.dot.gov/safety/intersection-safety/intersection-types/stop-controlled-intersections
https://highways.dot.gov/sites/fhwa.dot.gov/files/2022-06/fhwasa18047.pdf
https://highways.dot.gov/sites/fhwa.dot.gov/files/2022-06/fhwasa18047.pdf
https://highways.dot.gov/sites/fhwa.dot.gov/files/2022-06/fhwasa18047.pdf

Yellow Change
Intervals

€




Yellow Change Intervals

<«Warn drivers of impending change in right-of-way
assignment

e

<«Proper Timing is important
* See the MUTCD Section 4F.17

«Interval timing should consider:
» Speed of approaching and turning vehicles
* Driver perception-reaction time
* Vehicle deceleration
* Intersection geometry

<Automated traffic signal performance measures (ATSPMs)
e Continuous performance monitoring capability

* Modify timing based on actual performance, without requiring
expensive modeling or data collection

.
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ffectiveness

<Up to 36-50% reduction in red light
running

<«Up to 8-14% reduction in total
crashes (CMF ID 380)

<Up to 12% reduction in injury
crashes (CMF ID 384)

Source; FHWA
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Opportunity for Widespread Deployment

<«An estimated 165,000 injuries involve red-light
running annually (motorists, cyclists, and
pedestrians).

«In a 2009 survey with 247 total respondents
across 49 States:

60% did not have a formal policy for timing traffic
signal change intervals.

72% reported minimum yellow timing values of 3

ource: Idaho Transportation Department

S

@ seconds.
77% reported maximum yellow timing values > 5
seconds.
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Case Studies and Resources \

«LCase Studies

* Connecticut DOT —initiated project to evaluate
vellow change intervals for hundreds of municipally-
owned traffic signals Ama

e City of Albuquerque (NM) — evaluated yellow change |
intervals improvements at 18 intersections

* 8% reduction in total crashes
* 18% decrease in angle crashes

WITH APPROPRIATE
YELLOW CHANGE
L{Resources R e,
A 36-50% REDUCTION IN

* FHWA Signalized Intersections Webpage fnclidted

Source: CTDOT

e Signhalized Intersection Informational Guide
* MUTCD Section 4F.17
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https://highways.dot.gov/safety/intersection-safety/intersection-types/signalized-intersections
https://highways.dot.gov/sites/fhwa.dot.gov/files/2022-06/fhwasa13027.pdf
https://mutcd.fhwa.dot.gov/pdfs/11th_Edition/part4.pdf
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https://highways.dot.gov/safety/proven-safety-countermeasures

We have the right solutions! \

Proactive implementation

_ _ i‘ of PSCs can move us to zero
Z NN g = S

ZERQ) &3t

A SAFE SYSTEM IS HOW WE GET THERE
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Prioritizing Locations —
Vision Zero Philadelphia

Frankford Avenue, Trenton Avenue, and York Street intersection (Philadelphia, PA)
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Implementing Solutions

Source: City of Philadelphia




Where to Start

* Assess the implementation status of PSCs

* Review SHSP emphasis areas

* |dentify Projects

* Review and leverage existing information in network screening lists,

safety action plans, bicycle and pedestrian plans, HSIP Implementation
Plans, safety improvement candidate or prioritization lists

e 23 U.S.C. 120(c)(1) — certain safety projects (including many PSCs) eligible

for 100% Federal share

We are here to help!



Funding PSCs

FUNDING SAFETY FOR ALL. i oo =

FHWA encourages implementation of projects and programs

that improve safety, equity, and accessibility for all road users.
Take the first step toward exploring federal funding opportunities
for your Complete Streets Network.

FUNDING SAFETY FOR ALL.

mnnyr,mmismm_crm Tritaf Transportation Program Triba! Transportation Program Safety Fund | FHWA encourages implementation of projects and programs
[ = . that improve safety, equity, and accessibility for all road users
National Highway Performance Program Metropolitan Pianning Funds ALIAM | Take the first step toward exploring federal funding opportunities
2 : % Sl PROTECT RAISE Discretionary Grants | for your Complete Streets Network
Surface Transportation Block Grant : - 2 '
Program Railway-Highway Crossing Progeam INFRA Grants | padtesisesmte  estapsststoe SRR AS R
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Program : : | e e s
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Thank Youl!

Mark Doctor, PE
mark.doctor@dot.gov

SCAN ME!

Q

U.S. Department of Transportation
Federal Highway Administration

ZERQ) G3A!

A SAFE SYSTEM IS HOW WE GET THERE
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